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(54) ELECTRET 
(57)Abstract: 

PURPOSE: To obtain the electret, containing a 
cyclic olefinic resin and a specific modified 
polymeric compound, having a high charge density 
even at normal to high temperatures, excellent in 
retention of the surface charge density thereof and 
useful for automotive parts, etc. 
CONSTITUTION: This electret comprises a 
composition containing (A) a cyclic olefinic resin 
and (B) a modified polymeric compound prepared 
by carrying out the graft copolymerization of (ii) at 
least one modifying monomer selected from an 
unsaturated carboxylic acid and its derivative with 
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* NOTICES * 

Japan Patent office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Various performances ~ about an electret, especially, this invention has high 
surface density of charge, and is excellent in the retentivity of hot surface density of charge — are related 
with a good electret. 
[0002] 

[Description of the Prior Art] As for an electret, use is spreading for various uses, such as a material; 
electronic copy of audio equipments, such as a microphone, pickup, and a loudspeaker, and use; 
medical-application material of printing. Moreover, the electret is used with various gestalten, such as a 
film, a sheet, fiber, and a nonwoven fabric, according to the use mode. Especially the electret filter that 
comes to carry out the fabricating operation of the electret is widely used for uses, such as an air filter. 
[0003] When this electret filter is used for the air filter of an automobile etc., the charge retentivity under 
an elevated temperature is required. 

[0004] As this electret, what consists of a resin constituent which comes to blend polar high molecular 
compounds, such as non-polar high molecular compounds, such as polypropylene, and a polycarbonate, 
and the denaturation non-polar high molecular compound by which graft denaturation was further 
carried out with polar-group content compounds, such as a maleic anhydride, is proposed conventionally 
(JP,59-23098,B, JP,60-225416,A). 
[0005] 

[Problem(s) to be Solved by the Invention] However, the electret which consists of the aforementioned 
conventional resin constituent had the room of improvement in the field of the retentivity of the surface 
charge under ordinary temperature or an elevated temperature. 

[0006] Then, the purpose of this invention is to offer the electret which has the high density of electric 
charge also under ordinary temperature or an elevated temperature, and was excellent in the retentivity 
of the surface density of charge. 
[0007] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, this invention 
offers the electret which consists of a resin constituent containing the denaturation high molecular 
compound (B) which comes to carry out the graft copolymerization of an annular olefin system resin (A) 
and at least one sort of denaturation monomers chosen as a high molecular compound from a 
unsaturated carboxylic acid and its derivative. 
[0008] Hereafter, the electret of this invention is explained in detail. 

[0009] The annular olefin system resin which is the constituent of the resin constituent used as a raw 
material of the electret of this invention is the following formula (I) (II). 
[0010] 
[Formula 1] 
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[001 1] It comes out and let the annular olefin (a) expressed and/or (b) be principal components. The 
annular olefin system resin (A) used by this invention may consist an annular olefin (a) and (b) of an 
one-sort independent, and may include two or more sorts of combination. 

[0012] In the aforementioned formula (I) showing an annular olefin (a), k is 0 or 1, 1 is 0 or a positive 
integer, and h is 0 or 1, even if Ra and Rb are the same in Rl -R18 and a row, it may differ in them, and 
it is a hydrogen atom, a halogen atom, or a hydrocarbon group, and it may join mutually together and 
R15, R16, R17, and R18 may form the annular basis. 

[0013] As a halogen atom, a fluorine atom, a chlorine atom, a bromine atom, an iodine atom, etc. are 
mentioned, for example. Moreover, as a hydrocarbon group, the alkyl group of the carbon atomic 
numbers 1-20, the cycloalkyl machine of the carbon atomic numbers 3-15, etc. are mentioned, for 
example. As an example of the alkyl group of the carbon atomic numbers 1-20, a methyl group, an ethyl 
group, a propyl group, an isopropyl machine, an amyl group, a hexyl machine, an octyl machine, a decyl 
group, the dodecyl, an octadecyl machine, etc. are mentioned. A cyclohexyl machine etc. is mentioned 
as an example of the cycloalkyl machine of the carbon atomic numbers 3-15. 
[0014] Moreover, it may join mutually together and Ri5, R16, R17, and R18 may form the annular 
basis. For example, it may join mutually together, respectively (working together mutually), and R15, 
R16 and R17, R18 and R15, R17 and R16, R18, R15 and R18, or R16 and R17 may form the shape of a 
monocycle, and the many annular basis. Moreover, the shape of a monocycle and the many annular 
basis formed may have the double bond. 

[0015] R15, R16, R17, and R18 are following formula: [0016] as the shape of a monocycle which is 
combined and is formed mutually, and an example of a many annular basis. 
[Formula 2] 
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[0017] It can come out and the basis expressed can be mentioned. In this shape of a monocycle and 
many annular basis, the carbon atom which attached the number of 1 and 2 expresses the carbon atom of 
the alicyclic hydrocarbon structure which the basis expressed with R15-R18 has combined in a formula 

a). 

[0018] Moreover, it may join mutually together, respectively and R15, R16, and R17 and R18 may form 
the alkylidene machine. As this alkylidene machine, the alkylidene machine of the carbon atomic 
numbers 2-20, such as an ethylidene machine, a propylidene machine, and an isopropylidene machine, is 
mentioned, for example. 

[0019] Moreover, in the aforementioned formula (II) showing an annular olefin (b), p is 0 or a positive 
integer and is 0-3 preferably. Moreover, m and n are 0, 1, or 2. Furthermore, q is 0 or a positive integer 
and is 0 or 1 preferably. 

[0020] Even if R19-R37 are the same respectively, they may differ from each other, and they are a 
hydrogen atom, a halogen atom, and a hydrocarbon group. As a halogen atom, a fluorine atom, a 
chlorine atom, a bromine atom, an iodine atom, etc. can be mentioned, for example. Moreover, as a 
hydrocarbon group, the alkyl group of the carbon atomic numbers 1-10, the cycloalkyl machine of the 
carbon atomic numbers 5-15, the aromatic-hydrocarbon machine of the carbon atomic numbers 6-12, 
etc. can be mentioned. As an example of the alkyl group of the carbon atomic numbers 1-10, a methyl 
group, an ethyl group, an isopropyl machine, an isobutyl machine, n-amyl group, a neopentyl machine, 
n-hexyl machine, n-octyl machine, n-decyl group, a 2-ethylhexyl machine, etc. can be mentioned, and a 
cyclohexyl machine, a methyl cyclohexyl machine, an ethyl cyclohexyl machine, etc. can be mentioned 
as an example of the cycloalkyl machine of the carbon atomic numbers 5-15. Moreover, as an example 
of the aromatic-hydrocarbon machine of the carbon atomic numbers 6-12, a phenyl group, a naphthyl 
group, a biphenyl machine, etc. can be mentioned. 

[0021] Moreover, you may couple directly the carbon atom which R29 has combined with the carbon 
atom which R3 1 has combined with the carbon atom which R27 has combined, or the carbon atom 
which R28 has combined, without having joined together through the alkylene machine of the carbon 
atomic numbers 1-3, and minding no basis. 

[0022] Furthermore, at the time of n=m=0, it may join together mutually and R33, R30, or R33 and R37 
may form the shape of a monocycle, and the many annular aromatic ring. It is desirable when the basis 
as which R33 and R30 combine with mutually, and are especially expressed in the following formula at 
the time of n=m=0 is formed. In the following formula, q is the same in a formula (II). 
[0023] 
[Formula 3] 



-fCH 2 





[0024] As the annular olefin (a) or the example of (b) expressed with the aforementioned formula (I) or 
(II) A bicyclo [2.2.1] hept-2-en derivative and tricyclo [4. 3.0.12, a 5]-3-decene derivative, tricyclo [— 4. 

- 3.0.12, a 5]-3-undecene derivative, and tetracyclo [- 4. - 4.0.12, 5.17, and a 10]-3-dodecen derivative 

- PENTA cyclo [6. 6.1.13, 6.02, 7.09, a 14]-4-hexa decene derivative, PENTA cyclo [6. 5.1.13, 6.02, 
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7.09, a 13]-4-hexadecene derivative, PENTA cyclo [7. 4.0.12, 5.19, 12.08, a 13]-3-pentadecene 
derivative, A pentacyclo pentadecadiene derivative and PENTA cyclo [8. 4.0.12, 5.19, 12.08, a 13]-3- 
pentadecene derivative, Hexa cyclo [6. 6.1.13, 6.110, 13.02, 7.09, a 14]-4-heptadecene derivative, 
Heptacyclo [8.7.013.6.110, 17.112, 15.02, 7.011, a 16]-4-ray KOSEN derivative, Heptacyclo [8. 7.0.13, 
6.110, 17.112, 17.02,7.011, a 16]-5-ray KOSEN derivative, Heptacyclo [8. 8.0.14, 7.111, 18.113, 16.03, 
8.012, a 17]-5-HENEDCOSEN derivative, Heptacyclo [8.8.012, 9.14, 7.111, 18.03, 8.012, a 17]-5- 
HENEIKOSEN derivative, Octacyclo [8. 8.0.12, 9.14, 7.111, 18.113, 16.03, 8.012, a 17]-5-DOKOSEN 
derivative, A 10.9.1.14, 7.113, 20.115, 18.03, 8.02, andnonacyclo [10.012, 21.014, 19]-5-pen 
TAKOSEN derivative, nonacyclo [- 10. -- 10.1. - 15, 8.1 14, 21.1 16, 19.02, and 1 1. - 04, 9.013, 
22.015, the 20]-5-hexa KOSEN derivative 1, the 4-methano -1, 4 and 4a, and a 9a-tetrahydro fluorene 
derivative — 1, 4-methano - Derivatives, such as a 1, 4,a [ 4 ], 5, 10, and lOa-hexahydro anthracene 
derivative and a cyclopentadiene-acenaphthylene addition product, etc. can be mentioned. 
[0025] Furthermore, the compound shown below can be mentioned as a concrete compound of the 
annular olefin expressed with the aforementioned formula (I) or (II). 
[0026] 
[Formula 4] 
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[0029] 
[Formula 7] 
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[Formula 11] 
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8-1' vrpfJ-?^- 
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3.<V7DtfUT>-9- 
[4.4.0.1 25 1 7 ,0 ]-3- K-r.-b> 



8--T V7 , Dt'ijT>-9-7>Jl' 
[4.4.0.1 ".1 7 ,0 ]-3-Kx-b> 



8-?ppt h7v^a 
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[4.4.0.1 25 1 7 -'°]-3- -b> 



[4.4.0.1" r- ,0 ]-3- K^'-b> 



fcifOTf- h7->?P[4.4.0.1 M .1 7,o l-3- Kx-b^S^ait* 
[0034] 
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[Formula 15] 
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6,9- v 7 1 -JU-f- h7 

•>?D[4.4.0.1 2 ' 5 .1 7 ' 10 ] 



a-(td'7 i-^)-t- K7 
v$n[4.4.0.1 25 .1 7i0 ] 

-3- h"T-tz> . 



V?P[4.4.0.1 ZS .1 7 - 10 ] 



■>7D[4.4.0.1 M .1 7,4 1 



=r h7'>?D[U0.1 2 ' 5 . 
1 710 ]-3-Kr-b> 
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' [Formula 25] 



g eg 



eb eg e e 




lU2-'<>v-^>£ v?p 
[6.5.1.1 ^.O^.O 9 - 13 ] 
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1 1 ,12-a:> y-^ > £ y ? P 
[6.5.1. 1 3fi .0 27 .0 9H ] 



1 V7 x — JU-'N+if S/ ? P 
[6.6.1. 1 3 ' 6 ,1 1013 . 0 27 .0 9 - 14 ] 




>^V| 14,15-^ y?P 
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[0048] 

[Formula 26] 
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[0049] moreover, as the annular olefin (a) expressed with a formula (I) or (II), or (b) Besides the above- 
mentioned compound, it is 1, 4, 5, and 8-dimethano. - 1, 2, 3, 4,a [ 4 ], 5, 8, and 8a- 
octahydronaphthalene, 2-methyl - 1, 4, 5, 8-dimethano - 1, 2, 3, 4,a [ 4 ], 5, 8, and 8a- 
octahydronaphthalene, 2-ethyl - 1, 4, 5, 8-dimethano - 1, 2, 3, 4,a [ 4 ], 5, 8, and 8a- 
octahydronaphthalene, 2-propyl - 1, 4, 5, 8-dimethano - 1, 2, 3, 4,a [ 4 ], 5, 8, and 8a- 
octahydronaphthalene, 2-hexyl -1,4, 5, 8-dimethano - 1, 2, 3, 4,a [ 4 ], 5, 8, and 8a- 
octahydronaphthalene, 2, 3-dimethyl - 1, 4, 5, 8-dimethano - 1, 2, 3, 4,a [ 4 ], 5, 8, and 8a- 
octahydronaphthalene, 2-methy 1-3 -ethyl - 1, 4, 5, 8-dimethano - 1, 2, 3, 4,a [ 4 ], 5, 8, and 8a- 
octahydronaphthalene, 2-chloro - 1, 4, 5, 8-dimethano - 1, 2, 3, 4,a [ 4 ], 5, 8, and 8a- 
octahydronaphthalene, 2-bromine - 1, 4, 5, 8-dimethano - 1, 2, 3, 4,a [ 4 ], 5, 8, and 8a- 
octahydronaphthalene, 2-fluoro - 1, 4, 5, 8-dimethano - 1, 2, 3, 4,a [ 4 ], 5, 8, and 8a- 
octahydronaphthalene, 2, 3-dichloro - 1, 4, 5, 8-dimethano - 1, 2, 3, 4,a [ 4 ], 5, 8, and 8a- 
octahydronaphthalene, 2-cyclohexyl - 1, 4, 5, 8-dimethano - 1, 2, 3, 4,a [ 4 ], 5, 8, and 8a- 
octahydronaphthalene, 2-n-butyl - 1, 4, 5, 8-dimethano - 1, 2, 3, 4,a [ 4 ], 5, 8, and 8a- 
octahydronaphthalene, 2-isobutyl - 1, 4, 5, 8-dimethano - Octahydronaphthalene, such as 1, 2, 3, 4,a 
[ 4 ], 5, 8, and 8a-6ctahydronaphthalene, can be illustrated. 

[0050] The annular olefin (a) expressed with the aforementioned formula (I) or a formula (II) or (b) can 
be easily manufactured by making cyclopentadienes, and corresponding olefins or annular olefins 
condense according to a Diels-Alder reaction. 

[005 1] In this invention an annular olefin system resin (A) It is what makes a principal component the 
annular olefin (b) expressed with the annular olefin (a) and/or formula (II) which are expressed with the 
aforementioned formula (I). For example, the annular olefin expressed with the annular olefin (a) and/or 
formula (II) which are expressed with the aforementioned formula (I) (b), The random copolymer 
obtained according to addition polymerization with ethylene (annular olefin random copolymer), The 
independent ring-opening-polymerization object of an annular olefin (b) expressed with the independent 
ring-opening-polymerization object or independent formula (II) of an annular olefin (a) expressed with 
the aforementioned formula (I), They are the ring breakage copolymers (annular olefin ring breakage 
(**) polymer) or these hydrogenation objects of the annular olefin (a) expressed with a formula (I), and 
the annular olefin (b) expressed with a formula (II). 

[0052] Moreover, the annular olefin system resin (A) may contain other olefin compounds as a 
copolymerization unit within limits which do not spoil the property of the electret of this invention 
besides ethylene. As other olefin compounds, for example A propylene, 1-butene, 4-methyl-l-pentene, 
1-hexene, 1-octene, 1-decene, 1-dodecen, 1-tetrapod decene, 1-hexa decene, 1-octadecene, The alpha 
olefin of the carbon atomic numbers 3-20, such as 1-ray KOSEN; A cyclopentene, Ali cyclic 
hydrocarbon, such as a cyclohexene, 3 -methyl cyclohexene, cyclo octene,a [ 3 ], 5 and 6, 7a-tetrahydro- 
4, and 7-methano-lH-indene; 1, 4-hexadiene, The 4-methyl -1, 4-hexadiene, the 5-methyl -1,4- 
hexadiene, 1, 7-OKUTA diene, a dicyclopentadiene, 5-ethylidene-2-norbornene, Nonconjugated diene [, 
such as 5-vinyl-2-norbornene, ]; Norbornene -2, 5-methyl norbomene -2, 5-ethyl norbornene -2, 5- 
isopropyl norbornene -2, 5-n-butyl norbornene -2, 5-i-butyl norbornene - 2, 5, 6-dimethyl norbornene -2, 
5-chloro norbornene -2, 2-fluoro norbornene - The norbornene of 2, 5, and 6-dichloro norbornene-2 
grade can be mentioned. Even if other olefin compounds of these are independent one sort, two or more 
sorts of combination may be included in the annular olefin system resin (A). Also in these, the alpha 
olefin of the carbon atomic numbers 3-15 is desirable, and especially the alpha olefin of the carbon 
atomic numbers 3-10 is desirable. 

[0053] When the compound which has a double bond in [ two or more ] a molecule as annular olefins 
other than the annular olefin expressed with a formula (I) and (II) is used, it can hydrogenate in order to 
raise thermal resistance etc., and can use. 

[0054] The aforementioned annular olefin random copolymer which is the example of an annular olefin 
system resin (A) can be manufactured by making other olefin compounds used for the annular olefin (b) 
usually expressed with the annular olefin (a) and/or the aforementioned formula (II) which are expressed 
with the aforementioned formula (I), ethylene, and a row if needed react in a reaction solvent using the 
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catalyst which consists of a vanadium compound of fusibility, and an organoaluminium compound to a 
reaction solvent. 

[0055] The annular olefin (a) expressed with a formula (I) or a formula (II) in the annular olefin random 
copolymer obtained or (b) is considered to form the following formula (1-1) or (II-l) the repeat structural 
unit expressed, respectively. 
[0056] 

[Formula 27] 




... [ii-i] 

[0057] In the above-mentioned formula (1-1), k, 1, h, Rl -R18, and Ra and Rb are as having defined the 
aforementioned formula (I). Moreover, in the above-mentioned formula (II-l), p, q, m, n, R19-R37 are 
as having defined the aforementioned formula (II). 

[0058] The independent ring-opening-polymerization object of an annular olefin (b) expressed with the 
independent ring-opening-polymerization object or independent formula (II) of an annular olefin (a) 
expressed with the aforementioned formula (I), Or the ring breakage copolymer (henceforth an "annular 
olefin ring breakage (**) polymer") of the annular olefin (a) expressed with a formula (I), and the 
annular olefin (b) expressed with a formula (II) The annular olefin expressed with the annular olefin (a) 
and/or the aforementioned formula (II) which are expressed with the aforementioned formula (I) (b), 
The olefin compound besides the above used for a row if needed A ruthenium, The halogenide of 
metals, such as a rhodium, palladium, an osmium, an indium, and platinum, the nitrate of these metals, 
or the acetylacetone compound of these metals, The catalyst which consists of a reducing agent; it can 
manufacture by carrying out a polymerization (**) to the bottom of existence of the catalyst which 
consists of the halogenide of metals, such as titanium, palladium, a zirconium, and molybdenum, or an 
acetylacetone compound of these metals, and organic aluminum. 

[0059] an annular olefin ring breakage (**) polymerization - in the inside of the body, it is thought that 
the annular olefin (b) expressed with the annular olefin (a) and formula (II) which are expressed with a 
formula (I) forms the following formula (1-2) or (II-2) the repeat structural unit expressed, respectively 
[0060] 

[Formula 28] 
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[0061] In the above-mentioned formula (1-2), k, 1, h, Rl -R18, and Ra and Rb are as having defined the 
aforementioned formula (I). Moreover, in a formula (II-2), p, q, m 3 n, R19-R37 are as having defined the 
aforementioned formula (II). 

[0062] Moreover, the hydrogenation object of an annular olefin ring breakage (**) polymer can be 
manufactured by returning the annular olefin ring breakage (**) polymer obtained as mentioned above 
from hydrogen to the bottom of existence of catalysts for hydrogenation. 

[0063] It is thought that the annular olefin (b) expressed with the annular olefin (a) and formula (II) 
which are expressed with a formula (I) in the hydrogenation object of this annular olefin ring breakage 
(**) polymer forms the following formula (1-3) or (II-3) the repeat structural unit expressed, 
respectively. 
[0064] 

[Formula 29] 
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[0065] In the aforementioned formula (1-3), k, 1, h, Rl -R18, and Ra and Rb are as having defined the 
aforementioned formula (I). Moreover, in a formula (II-3), p, q, m, n, R19-R37 are as having defined the 
aforementioned formula (II). 

[0066] The annular olefin system resin (A) which is the above, and is made and manufactured is refined 
through a deliming process, a filtration process, a deposit process, etc. if needed. For example, a 
deliming process is a process which removes the catalyst residue which remains in a resin by contacting 
reaction mixture in alkali solution. Moreover, a deposit process is a process which deposits the resin 
which supplies reaction mixture in the poor solvent to a resin, and is dissolving into a reaction solvent. 
[0067] Moreover, the annular olefin system resin (A) used by this invention can also be manufactured 
by choosing conditions suitably according to various kinds of methods (references, such as JP,60- 
168708,A, a 61-120816 official report, a 61-1 15912 official report, a 61-1 15916 official report, a 61- 
271308 official report, a 61-272216 official report, a 62-252406 official report, and a 62-252407 official 
report) which these people proposed previously outside the above. 

[0068] As for this annular olefin system resin (A), the iodine number of the many is usually as follows 
[ one (g / lOOg of resins) ] below five (g / lOOg of resins). 

[0069] Moreover, as for the hydrogenation object of an annular olefin random copolymer, an annular 
olefin ring breakage (**) polymer, and an annular olefin ring breakage (**) polymer, what the limiting 
viscosity [eta] measured in the 135-degree C decalin is the thing of 0.01 - 20 dl/g, and is 0.05 - 10 dl/g, 
and further 0.08 - 8 dl/g especially is usually desirable. 

[0070] Furthermore, generally an annular olefin system resin (A) is an amorphia or low crystalline thing, 
and is an amorphia desirable thing. Therefore, this annular olefin system resin (A) has good 
transparency. Moreover, the melting point is not observed, even if the degree of crystallinity with which 
this annular olefin system resin (A) is measured by the X diffraction is usually 0% and 5% or less and 
many of those measure the melting point with a differential scan type calorimeter (DSC). 
[0071] This annular olefin system resin (A) has a glass transition temperature (Tg) and a high softening 
temperature (TMA). a glass transition temperature (Tg) - usually - 50-23 0-degree C 230 degrees C or 
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less are within the limits of 100-200 degrees C especially preferably Especially, the annular olefin 
system resin (A) whose softening temperature is 70-180 degrees C is desirable. 
[0072] Moreover, 350-420 degrees C especially of pyrolysis temperature of this annular olefin system 
resin (A) are usually within the limits of 370-400 degrees C. 

[0073] the mechanical property of this annular olefin system resin (A) — a tension elastic modulus — 
usually 1x104 - 5x104 kg/cm2 it is ~ tensile strength - usually - 300 - 1500 kg/cm2 it is . 
[0074] moreover, the density of this annular olefin system resin (A) — usually - 0.86 - 1.10 g/cm3 — 
desirable - 0.88 - 1 .08 g/cm3 It is a range. 

[0075] The denaturation high molecular compound (B) which is the (B) component of the resin 
constituent which constitutes the electret of this invention carries out the graft copolymerization of at 
least one sort of denaturation monomers chosen as a high molecular compound from a unsaturated 
carboxylic acid and its derivative, and it comes to denaturalize it. 

[0076] The usual non-polar high molecular compound is sufficient as the high molecular compound 
which is the principal component of a denaturation high molecular compound (B), and it is not restricted 
especially. The mixture which consists of at least two or more sorts chosen from the homopolymer of 
the above-mentioned annular olefin system resin (A) and an alpha olefin, the copolymers which consist 
of two or more sorts of alpha olefins or these homopolymers, and a copolymer as this high molecular 
compound is mentioned. As an alpha olefin, ethylene, a propylene, 1-butene, 1-pentene, 1-hexene, an iso 
pentene, 4-methyl- 1-pentene, 3 -methyl- 1-pentene, 1-octene, 1-decene, 1 -hexa decene, 1- 
OKUTADEZEN, 1-ray KOSEN, etc. are mentioned, for example. As an example of this high molecular 
compound, a propylene, ethylene, polyethylene, polypropylene, a poly 1 butene, a poly4 methyl 1 
pentene, an ethylene propylene rubber, ethylene and 1-butene copolymer, ethylene and a 4-methyl- 1- 
pentene copolymer, a propylene and 1-butene copolymer, 4-methyl-l -pentene, 1-decene copolymer, etc. 
are mentioned. 

[0077] As the unsaturated carboxylic acid which is a denaturation monomer, and its derivative For 
example, an acrylic acid, a methacrylic acid, alpha-ethyl acrylic acid, a maleic acid, Boletic acid, an 
itaconic acid, a citraconic acid, a tetrahydrophtal acid, a methyl tetrahydrophtal acid, The endo-cis- 
bicyclo [2, 2, 1] hept-5-en -2, 3-dicarboxylic acid (NAJIKKU acid), As a derivative of unsaturation 
dicarboxylic acids, such as the methyl-endo-cis-bicyclo [2, 2, 1] hept-5-en -2 and 3-dicarboxylic acid 
(methyl NAJIKKU acid), and these unsaturation dicarboxylic acids The acid halide of these unsaturation 
dicarboxylic acids, an amide, imide, an acid anhydride, ester, etc. are mentioned. As an example of the 
derivative of this unsaturation dicarboxylic acid, chlorination MARENIRU, maleimide, maleic- 
anhydride, anhydrous citraconic-acid, and maleic-acid monomethyl, a maleic-acid dimethyl, etc. are 
mentioned. These unsaturated carboxylic acid and its derivative are used, even if it combines two or 
more sorts, even when it is independent one sort. Also in these, an unsaturation dicarboxylic acid and its 
acid anhydride are desirable, and a maleic acid, NAJIKKU acids, and these acid anhydrides are desirable 
especially. 

[0078] Especially manufacture of a denaturation high molecular compound (B) is not restricted, but can 
be performed according to a conventional method. For example, the method of carrying out melting of 
the high molecular compound, and adding and carrying out the graft copolymerization of the 
denaturation monomer or a high molecular compound can be dissolved in a solvent, and it can carry out 
according to methods, such as the method of adding and carrying out copolymerization of the 
denaturation monomer. Also in which method, if a copolymerization reaction is performed to the bottom 
of existence of a radical polymerization initiator, since graft copolymerization can be performed 
efficiently, it is desirable. As a radical polymerization initiator used, organic peroxide, organic pel ester, 
an azo compound, etc. are mentioned, for example. Moreover, you may urge radical generating by 
irradiation of ionizing radiation, ultraviolet rays, etc. 

[0079] In a denaturation high molecular compound (B), usually, the content of grafts of at least one sort 
of denaturation monomers chosen from these unsaturated carboxylic acid and its derivative, i.e., the 
amount of a denaturation high molecular compound, is 0.05 - 15 % of the weight, and it is 0.1 - 5 % of 
the weight preferably. 
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[0080] moreover, the content rate of the annular olefin system resin in a resin constituent (A), and a 
denaturation high molecular compound (B) — the annular olefin system (resin A) 100 weight section — 
receiving — the denaturation high molecular compound (B) 0.5 - 40 weight sections — 2 - 15 weight 
section comes out comparatively preferably 

[0081] Furthermore, the resin constituent which forms the electret of this invention may contain other 
resins in addition to the aforementioned annular olefin system resin (A) and a denaturation high 
molecular compound (B). It is desirable, when a resin constituent contains other resins, and other resins 
distribute minutely and form the so-called polymer alloy into an annular olefin system resin (A). 
[0082] As other resins used, the thing of instantiation is mentioned to following the (1) - (17). 
[0083] (1) As a polymer example guided from the hydrocarbon which has one piece or two unsaturated 
bonds, polyolefines, such as polyethylene, polypropylene, the poly methylbutene -1, the poly 4-methyl 
pentene -1, a polybutene -1, and polystyrene, etc. can be mentioned. These polyolefines may have the 
structure of cross linkage. 

[0084] (2) As a halogen content vinyl polymerization object example, a polyvinyl chloride, a 
polyvinylidene chloride, the poly fluoride vinyl, a polychloroprene, polytetrafluoroethylene, 
tetrafluoroethylene and a 6 fluoride [ propylene ] copolymer, chlorination rubber, etc. can be mentioned. 

[0085] (3) alpha, The copolymer (example; acrylonitrile-butadiene-styrene copolymer, an acrylonitrile 
styrene copolymer, an acrylonitrile styrene acrylic-ester copolymer) of beta-unsaturation acid and the 
monomer which constitutes a polyacrylate, a polymethacrylate, a polyacrylamide, a polyacrylonitrile, or 
the aforementioned polymer as a polymer example guided from the derivative etc. can be mentioned. 
[0086] (4) A copolymer (example; ethylene, a vinyl acetate copolymer) with the monomer which 
constitutes polyvinyl alcohol, polyvinyl acetate, a police rare phosphoric-acid vinyl, the poly benzoic- 
acid vinyl, a polymer lane acid vinyl, a polyvinyl butyral, poly ally 1 -compound phthalate, the poly allyl- 
compound melamine, or the aforementioned polymer etc. can be mentioned as a polymer example 
guided from a unsaturated alcohol, an amine, its acyl derivative, or an acetal. 

[0087] (5) As a polymer example guided from epoxide, the polymer guided from a polyethylene oxide 
or screw glycidyl ether can be mentioned. 

[0088] (6) As a polyacetal example, a polyoxymethylene, a polyoxyethylene, a poly oxy methylene that 
contains ethylene oxide as a comonomer can be mentioned. 
[0089] (7) Polyphenylene oxide. 

(8) Polycarbonate. 

(9) Polysulfone. 

[0090] (10) Polyurethane and a urea-resin. 

(1 1) Nylon 6, Nylon 66, Nylon 1 1, Nylon 12, etc. can be mentioned as the polyamide guided from a 
diamine, a dicarboxylic acid, an amino carboxylic acid, or the ****ing lactam, and a KOPORI amide 
example. 

[0091] (12) as the polyester example guided from a dicarboxylic acid, dialcohol, a hydroxy acid, or the 
****ing lactone -- polyester terephthalate, a polybutylene terephthalate, and poly ~ 1 and 4-dimethylol 
cyclohexane terephthalate etc. can be mentioned 

[0092] (13) Phenol -formaldehyde resin, a formaldehyde resin, a melamine formaldehyde resin, etc. can 
be mentioned as a polymer example which has the structure of cross linkage guided from an aldehyde, a 
phenol, a urea, or a melamine. 

[0093] (14) A glycerol phthalic resin etc. can be mentioned as an alkyd-resin example. 

(15) It is a halogen content reforming resin to the unsaturated polyester resin and row which are guided 

from the KOPORI ester which is the copolymer of saturation or an unsaturation dicarboxylic acid, and 

polyhydric alcohol, and are obtained as a cross linking agent using a vinyl compound. 

[0094] (16) As a natural polymer example, a cellulose, rubber, protein, or those derivatives (example; 

cellulose acetate, a cellulose propionate, a cellulose ether) can be mentioned. 

[0095] (17) The rubber-like component specifically chosen from the group of elasticity polymer (i) - (v) 
can be mentioned. [ which is described below ] 
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[0096] (i) The elasticity polymer containing the elasticity polymerization annulus-like olefin component 
containing an annular olefin component is an elasticity polymer obtained by carrying out 
copolymerization of ethylene, having used it on the occasion of manufacture of the aforementioned 
annular olefin system resin (A), an annular olefin (a) of the same kind, or the (b) (formula (I) or (II)). It 
can be used for this elasticity polymer (i) in the range by which a property is not spoiled in an alpha 
olefin except that an annular olefin and ethylene are used as an indispensable component. As an alpha 
olefin, a propylene, 1-butene, a4-methyl-l-butene, 1-hexene, 1-octene, 1-decene, 1-dodecen, 1-tetrapod 
decene, 1-hexa decene, 1 -octadecene, 1-ray KOSEN, etc. can be mentioned, for example. In these, the 
alpha olefin of the carbon atomic numbers 3-20 is desirable. Moreover, annular olefins, such as 
norbornene, ethylidene norbornene, and a dicyclopentadiene, and an annular diene are also desirable. 
[0097] the elasticity polymer (i) containing an annular olefin component — setting — an ethylene content 
— usually — 40 - 98-mol % — it is the 50 - 90-mol range of % preferably Moreover, the 2-50-mol range 
of the content of an alpha olefin is usually %, and usually, the content of an annular olefin is 2-20-mol 
%, and is % of the amount of 2-15 mols preferably. 

[0098] This elasticity polymer (i) is different from the aforementioned annular olefin system resin (A), 0 
degree C or less of glass transition temperatures (Tg) is a thing -10 degrees C or less preferably, and the 
limiting viscosity [eta] measured in the 135-degree C decalin is usually the thing of 0.8 - 7 dl/g 
preferably 0.01 to 10 dl/g. moreover, the degree of crystallinity which measured this elasticity polymer 
(i) with the X-ray diffraction method — usually — it is the thing of 0 - 5% of range especially preferably 
0 to 7% preferably 0 to 1 0% 

[0099] An elasticity polymer (i) can choose and manufacture conditions suitably according to the 
method proposed by JP,60- 168708, A, JP,61-120816,A, JP,61-115912,A, JP,61-115916,A, JP,61- 
271308,A, JP,61-272216,A, JP,62-252406,A, JP,62-252406,A, etc. 

[0100] In addition, when a resin constituent contains the polymer alloy of an annular olefin system resin 
(A) and a these rubber-like component, crosslinking reaction may be performed to the bottom of 
existence of organic peroxide, and the resin constituent containing such a cross-linking polymer alloy 
can form the electret excellent in rigidity and shock resistance. 

[0101] (ii) The alpha olefin system copolymer (ii) used as an alpha olefin system copolymer elasticity 
polymer consists of at least two sorts of alpha olefins, and is an amorphia or low crystalline copolymer. 
As an example, ethylene and an alpha olefin copolymer, a propylene, an alpha olefin copolymer, etc. are 
mentioned. 

[0102] As an alpha olefin which constitutes ethylene and an alpha olefin copolymer, the thing of carbon 
numbers 3-20 is usually used, and alpha olefins and such mixture, such as a propylene, 1-butene, a 4- 
methyl- 1-butene, 1-hexene, 1-octene, and 1-decene, can be mentioned as an example. Also in these, 
especially the alpha olefin of carbon numbers 3-10 is desirable. 

[0103] The mole ratios of the ethylene/alpha olefin in ethylene and an alpha olefin copolymer are 
usually 40 / 60 - 95/5. Moreover, it is desirable that it is 40 / 60 - 90/10 when an alpha olefin is a 
propylene, and when alpha olefins are four or more carbon numbers, it is desirable that it is 50 / 50 - 

95/5. 

[0104] As an alpha olefin which constitutes a propylene and an alpha olefin copolymer, the thing of 
carbon numbers 4-20 is usually used, and alpha olefins and such mixture, such as 1-butene, a 4-methyl- 
1-butene, 1-hexene, 1-octene, and 1-decene, can be mentioned as an example. Also in these, especially 
the alpha olefin of carbon numbers 4-10 is desirable. 

[0105] The mole ratios of the propyl ene/alpha olefin in this propylene and alpha olefin copolymer are 
usually 50/50-95/5. 

[0106] (iii) As an alpha olefin diene system copolymer (iii) used as an alpha olefin diene system 
copolymer elasticity polymer, ethylene and alpha olefin diene copolymer rubber, a propylene, alpha 
olefin diene copolymer rubber, etc. are mentioned. 

[0107] as the alpha olefin which constitutes these copolymer rubber — the alpha olefin of carbon 
numbers 3-20 (in the case of a propylene and an alpha olefin, it is 4-20) - specifically, a propylene, 1- 
butene, 1-pentene, 4-methyl-l-pentene, 1-hexene, 1-octene, 1-decene, such mixture, etc. can be 
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mentioned In these, the alpha olefin of the carbon atomic numbers 3-10 is desirable. 

[0108] moreover, as a diene component which constitutes these copolymer rubber For example, 1, 4- 

hexadiene, 1, 6-OKUTA diene, the 2 -methyl -1, 5-hexadiene, Chain-like nonconjugated diene, such as 

the 6-methyl -1, 5-heptadiene, the 7-methyl -1, and 6-OKUTA diene, A cyclohexadiene, a 

dicyclopentadiene, a methyl tetrahydro indene, 5-vinyl norbornene, 5-ethylidene-2-norbornene, 5- 

methylene-2-norbornene, Annular nonconjugated diene, such as 5-isopropylidene-2-norbornene and 6- 

chloro methyl-5-isopropenyl-2-norbornene, 2, 3-diisopropylidene-5-norbornene, 2-ethylidene-3- 

isopropylidene-5-norbornene, 2-propenyl -2, 2-norbornadiene, etc. can be mentioned. 

[0109] The mole ratios of the ethylene/alpha olefin in this ethylene and alpha olefin diene copolymer 

rubber are usually 40 / 60 - 90/10. 

[0110] moreover, the content of the repeat structural unit guided from a diene component into these 
copolymers rubber - usually ~ 1-20-mol % - it is 2-15-mol % preferably 

[0111] (iv) The aromatic vinyl system hydrocarbon and conjugated-diene system elasticity copolymer 
used as an aromatic vinyl system hydrocarbon and a conjugated-diene system elasticity copolymer 
elasticity polymer are an aromatic vinyl system hydrocarbon, a random copolymer with a conjugated 
diene, block copolymers, or these hydrides. As an example, styrene butadiene block-copolymer rubber, 
styrene butadiene styrene block-copolymer rubber, styrene isoprene block-copolymer rubber, styrene 
isoprene styrene block-copolymer rubber, a hydrogenation styrene butadiene styrene block copolymer, 
hydrogenation styrene isoprene styrene block-copolymer rubber, styrene butadiene random-copolymer 
rubber, etc. are mentioned. 

[0112] The mole ratios of the aromatic vinyl system hydrocarbon / conjugated diene in these copolymer 
rubber are usually 10 / 90 - 70/30. Moreover, the hydrogenated copolymer rubber is copolymer rubber 
which hydrogenated a part or all of a double bond that remains in the above-mentioned copolymer 
rubber. 

[01 13] (v) Polyisobutylene rubber, a polyisoprene rubber, a polybutadiene rubber, isobutylene isoprene 
copolymer rubber, etc. are mentioned as an example of the elasticity polymer which consists of an 
isobutylene or an isobutylene, and a conjugated diene, the isobutylene system elasticity polymer of 
********* * ? or a copolymer (v). 

[01 14] in addition, the limiting viscosity [eta] which measured the property of (ii) which is an elasticity 
polymer - (v) a copolymer in the 135-degree C decalin ~ usually - 0.01 - 10 dl/g - desirable - the 
range of 0.08 - 7 dl/g - it is » a glass transition temperature (Tg) - usually - 0 degree C or less -10 
degrees C or less is -20 degrees C or less especially preferably preferably moreover, the degree of 
crystallinity measured with the X-ray diffraction method - usually - 0 - 7% is in 0 - 5% of within the 
limits preferably especially 0 to 10% 

[0115] The resin constituent which forms the electret of this invention blends other resins in addition to 
an annular olefin system resin (A) and a denaturation high molecular compound (B). When forming a 
polymer alloy with an annular olefin system resin (A) and other resins and using aforementioned (17) 
elasticity polymer (i) - (v) as other resins This elasticity polymer receives the annular olefin system 
(resin A) 100 weight section. Usually, the balance of properties, such as an impact strength of the 5 - 
150 weight section and the electret with which the 5-100 weight section and using it at a rate of 10 - 80 
weight section preferably especially are obtained preferably, rigidity, a heat deflection temperature, and 
a degree of hardness; becomes good. 

[0116] Moreover, the resin constituent may contain a compounding agent, for example, a heat-resistant 
stabilizer, a weathering stabilizer, a slipping agent, an anti blocking agent, lubricant, the inorganic or 
organic bulking agent, the color, the pigment, etc. if needed in addition to the aforementioned annular 
olefin system resin (A) and the denaturation high molecular compound (B). 

[0117] Manufacture of this resin constituent can be mixed using a well-known method, and can perform 
other resins blended with an annular olefin system resin (A) and a denaturation high molecular 
compound (B), and a row if needed, and other additives. For example, it can mix simultaneously and 
each component can be performed. 

[0118] The electret of this invention can be fabricated and electret-ization-processed in various kinds of 
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forms, using this resin constituent as a raw material, and let it be the thing of various forms. 
[0119] Especially electret-ized processing is not restricted but can be performed according to well- 
known various methods. For example, after fabricating a melting or method [ of cooling and electret- 
izing, while heating and applying the direct-current high voltage until it softens ] (heat electret-ized 
method); resin constituent for the aforementioned resin constituent in the shape of a film, Apply corona 
discharge and the pulse-like high voltage on the surface of a film, or both sides of a film are held with a 
dielectric. How to apply and electret-ize the direct-current high voltage to both sides (electro electret- 
ized method); the method (radio electret-ized method) of irradiating a gamma ray and an electron ray 
and electret-izing them etc. is mentioned. More specifically, extending if needed, after fabricating the 
aforementioned resin constituent in the shape of a film, the method and film which add corona discharge 
are inserted by the needlelike electrode pair, and the method of performing corona discharge etc. is 
mentioned. When extending, 1 shaft extension or biaxial extension is sufficient. 

[0120] although the electret of this invention was manufactured by corona discharge -- a case — usually - 
- 10x10-9 - 50x10-9 C/cm2 a grade - desirable - 20x10-9 - 40x10-9 C/cm2 It has the surface density of 
charge of a grade. 

[0121] The electret of this invention can be made into various forms, and can choose the form suitably 
according to a use, a use mode, etc. For example, it can consider as various forms, such as a film, a 
sheet, fiber, and a nonwoven fabric. 

[0122] For example, in order to electret-ize the nonwoven fabric formed from the aforementioned resin 
constituent, it is manufactured by electret-izing the nonwoven fabric obtained by the manufacture 
method of well-known synthetic-resin nonwoven fabrics, such as the melt blowing method and the span 
bond method. It is desirable to electret-ize the nonwoven fabric which formed the discontinuous fiber of 
the detailed diameter of fiber from the resin constituent in this invention, formed the nonwoven fabric 
(the melt blowing method) by making this fiber accumulate on a porosity base material, and was 
subsequently obtained. The example which manufactures an electret-ized nonwoven fabric by the melt 
blowing method is explained more concretely below. 

[0123] A resin constituent is first supplied to an extruder etc. and it extrudes as a detailed resin style 
from the die for heating melting and the melt blow which kneads and has much pores. A high-speed 
heating gas style is made to contact, it cools, the extruded resin style is solidified, and it forms in the 
discontinuous fiber of the detailed diameter of fiber. It is desirable to perform melting of a resin 
constituent and kneading at temperature which turns into melt viscosity which a resin constituent did not 
carry out low-molecular quantification by the pyrolysis, and was suitable for melting fabrication, and it 
is usually desirable to carry out to the bottom of the temperature which is 220-380 degrees C especially 
200-400 degrees C. 

[0124] the die width of face of the die for a melt blow is usually 1000-2000mm - ** - if it carries out, 
in the nose-of-cam lip section, it has much pores, and 800-3000 holes are usually drilled The path of this 
hole is usually about 0.5mm. As for the resin style by which melting was carried out, it is desirable to 
usually extrude by the discharge quantity of about 10-130 kg/hr from this die. 

[0125] Thus, by contacting a high-speed heating gas style, the draft of the detailed resin style extruded 
from the die is carried out in the state of melting, and it is extended in the fiber length direction, and the 
diameter of fiber turns minutely further and it is formed in detailed discontinuous fiber while being 
divided. You may spray a heating gas style from the outside of the lip section in the style of [ which 
could extrude the resin style, spraying a heating gas style from the outlet prepared in the interior of the 
die nose-of-cam lip section in order to have sprayed the heating gas style in the style of the resin, and 
was extruded from the die ] a resin. Even if this heating gas is air, it may be inert gas. Moreover, as for 
especially the temperature of a heating gas style, it is usually desirable that it is 230-330 degrees C 200- 
360 degrees C. As for a heating gas style, it is desirable to usually spray by the flow rate of 100- 
3500m3/hr, especially 200-3200m3/hr. 

[0126] The above-mentioned detailed discontinuous fiber is formed in a Webb-like melt blow nonwoven 
fabric by subsequently to a porosity base material top making it accumulated. As this porosity base 
material, the network structure object formed, for example with stainless steel, polyester, etc. can be 
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used. As for the amount of eyes of a nonwoven fabric, it is desirable that they are usually 5-100 g/m2, 
especially 10-80 g/m2. If it is made such an amount of eyes, it has moderate permeability and the 
nonwoven fabric which does not have variation in the amount of eyes locally, and was excellent also in 
intensity can be obtained. Moreover, it is desirable for the diameter of average fiber of the fiber which 
forms a nonwoven fabric to be 1-6 micrometers, and for 0.5-10 micrometers especially of fiber length to 
be about 50-400mm. It asked for this diameter of average fiber as the average of 30 arbitrary diameters 
of fiber measured on the electron microscope photograph (500 times) of a nonwoven face side. The 
nonwoven fabric formed from the above fiber is excellent also in the dust collection nature to detailed 
dust while it is excellent in permeability. As for the bulk density of a nonwoven fabric, it is desirable 
that they are 0.05 - 0.40 g/cm3 from fields, such as intensity, the ease of handling, and permeability, 
especially 0.06 - 0.20 g/cm3. Although the thickness of a nonwoven fabric is determined by the amount 
of eyes, and bulk density, it is usually desirable that it is 0. 1-0. 6mm especially 0. l-5mm. As for the 
limiting viscosity [eta] of the resin constituent (fiber) which forms a nonwoven fabric, it is desirable that 
it is 0.30 - 0.40 dl/g. 

[0127] The electret concerning this invention is obtained by electret-izati on-processing by method 
which mentioned above the nonwoven fabric obtained by doing in this way. For example, although a 
direct-current-voltage value is suitably chosen as non-**** which impresses direct current voltage to a 
nonwoven fabric by the configuration of the electrode to be used, inter-electrode distance, processing 
speed, the amount of electrification charges for which it asks, when inter-electrode distance is 20mm, it 
is desirable to impress at least preferably -lOkV of -15-30kV direct current voltage to a nonwoven 
fabric. The average surface density of charge (amount) of the electret which consists of such a 
nonwoven fabric in this invention is usually 0.5-5xlO-9C(clone)/cm2. It is desirable that it is a grade. 
[0128] The electret concerning this invention remains as it is, and can also be used, the laminating of the 
reinforcement layer etc. can be carried out and it can also be used for it. Moreover, in case pleating etc. 
can be processed, it can also use and such processing is given, it is desirable that the laminating of the 
reinforcement layer etc. is carried out. A reinforcement layer can be formed in the textile fabrics which 
consist of synthetic resin, such as a polyethylene terephthalate, nylon, and polypropylene, a nonwoven 
fabric, a network, or paper. 

[0129] Since the electret of this invention has high surface density of charge and is excellent in the 
maintenance nature of hot surface density of charge, it is suitable for the use; medical -application 
material of the material; electronic copy of audio equipments, such as a microphone, pickup, and a 
loudspeaker, or printing, especially the charge of medical-device material in contact with blood, etc. It is 
suitable as a material of the electret filter especially used for an air filter etc. 

[0130] A uptake performance is long lasting, if it excels in an elevated temperature and the maintenance 
nature of the surface density of charge under highly humid and uses as a filter, when the electret 
concerning especially this invention is formed from the nonwoven fabric. For this reason, the electret 
which consists of a nonwoven fabric concerning this invention is especially used suitably as an air filter 
for an air-filter use, for example, an air-conditioner, an air cleaner, a cleaner, a fan heater, and 
automobiles. Moreover, this electret (nonwoven fabric) can be stuffily used suitably as the industrial use 
which removes bacterias, such as detailed dust, bacteria, and a virus, a home air mask, etc., even if it 
equips as a mask for a long time, since it excels in the uptake performance. 
[0131] 

[Example] this invention is not limited by these examples although an example explains this invention 
concretely below. 

[0132] (Example 1) Ethylene and tetracyclo [4. 4.0.12, 5.17, random copolymer with 10]-3-dodecen (it 
abbreviates to TCD) (glass transition temperature (Tg) 80 degrees C) The polypropylene (rate of graft 
by maleic anhydride : 3 % of the weight) 5 weight section by which graft denaturation was carried out 
by specific gravity 1.02, MFR(ASTM D1238):40g /, and 10min(this copolymer is abbreviated to TCD- 
A below) 95 weight section, and the maleic anhydride simultaneously Aperture: The extruder (the Japan 
Steel Works make, ratio-of-length-to-diameter=40) of 40mmphi was supplied, heating fusion was 
carried out at 250 degrees C, and the resin pellet was obtained. 
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[0133] The obtained resin pellet was supplied to the tabular-blown-film making machine (the Toshiba 
Machine Co., Ltd. make, 30mmphi extruder, 80mmphi die), and was fabricated by the process condition 
of molding-temperature:250 degree C and extruder screw-speed: 54rpm, and the film (****: 1 10mm and 
thickness:30micrometer) was manufactured. 

[0134] The sample of a 80mmx220mm size was started from this film. This sample was carried on the 
ground electrode of the charge impression equipment which consists of the needlelike electrode and 
stainless steel board ground electrode linked to the direct-current high voltage power supply (product 
made from **** Precision Device), and electric charge processing was performed on the conditions of 
10mm of inter-electrode distance for the temperature of 25 degrees C, the voltage of -7k V, and loading- 
duration 30 seconds. Subsequently, after short-circuiting both sides by the aluminum plate and removing 
an unstable surface charge, it put gently on the bottom of a room temperature (about 25 degrees C) for 1 
hour, and the electret was obtained. The surface density of charge of this electret ** was measured with 
the surface-density-of-charge measurement machine (Institute of Physical and Chemical Research 
make), and was made into initial surface density of charge. 

[0135] furthermore, the constant temperature which maintained this electret at the temperature of 60 
degrees C, and 80% of relative humidity - after putting into a constant humidity machine (LHLmade 
from ****** manufacture- 1 1 1) for 24 hours, it cooled to the room temperature and the surface density 
of charge after 24-hour gentle placement was measured with the surface-density-of-charge measurement 
machine From the surface density of charge after this 24-hour gentle placement, and early surface 
density of charge, it asked for the retention 1 of a surface charge according to the following formula. 
Retention =[(surface density of charge after gentle placement)/] (initial surface density of charge) xlOO 

(%) 

[0136] the constant temperature which kept the electret the same to the temperature of 80 degrees C, and 
90% of relative humidity — it put into the constant humidity machine (LHLmade from ****** 
manufacture- 1 1 1) for 24 hours, and cooled to the room temperature, and the surface density of charge 
after 24-hour gentle placement was measured with the surface-density-of-charge measurement machine 
From the surface density of charge after this 24-hour gentle placement, and early surface density of 
charge, it asked for the retention 2 of a surface charge according to the aforementioned formula. 
Consequently, it turns out that the retention of the surface density of charge under an elevated 
temperature is high. A result is shown in Table 1. 

[0137] (Example 1 of comparison) Only using ETCD-A which is the copolymer of the ethylene and the 
annular olefin which were used in the example 1, it fabricated on the film like the example 1, and the 
electret was manufactured. The retention 1 and 2 of the surface density of charge of the obtained electret 
was measured like the example 1. Consequently, it turns out that the retention of the surface density of 
charge under an elevated temperature is low. A result is shown in Table 1. 
[0138] (Example 2 of comparison) Instead of the annular olefin system resin, the electret was 
manufactured like the example 1 except having used 95 % of the weight (MFR:0.5g/10min) of 
polypropylene. The retention 1 and 2 of the surface density of charge of the obtained electret was 
measured like the example 1. Consequently, it turns out that the retention of the surface density of 
charge under an elevated temperature is low. A result is shown in Table 1 . 

[0139] (Example 2) The electret was manufactured like the example 1 using the resin constituent which 
serves as 90 % of the weight of ETCD-A from 10 % of the weight (rate of a maleic-anhydride graft : 
2.22 % of the weight) of maleic-anhydride graft denaturation polyethylene. The retention 1 and 2 of the 
surface density of charge of the obtained electret was measured like the example 1 . Consequently, it 
turns out that the retention of the surface density of charge under an elevated temperature is high. A 
result is shown in Table 1 . 

[0140] (Example 3) The electret was manufactured like the example 1 with 95 % of the weight of ETCD 
' (s) using the resin constituent which consists of 5 % of the weight (rate of a maleic-anhydride graft : 

0. 69 % of the weight) of ETCD-A which carried out graft denaturation by the maleic anhydride. The 
retention 1 and 2 of the surface density of charge of the obtained electret was measured like the example 

1. Consequently, it turns out that the retention of the surface density of charge under an elevated 
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temperature is high. A result is shown in Table 1. 

[0141] (Example 4) The electret was manufactured like the example 1 using the resin constituent which 
consists of 90 % of the weight of ETCD-A, and 10 % of the weight (0.69 % of the weight of rates of a 
maleic-anhydride graft) of ETCD-A which carried out graft denaturation by the maleic anhydride. The 
retention 1 and 2 of the surface density of charge of the obtained electret was measured like the example 
1 . Consequently, it turns out that the retention of the surface density of charge under an elevated 
temperature is high. A result is shown in Table 1. 

[0142] (Example 5) The electret was manufactured like the example 1 using the resin constituent which 
consists of 90 % of the weight (Tg80 degree C, specific gravity 1.02, MFR(ASTM D1238):40g/10min) 
of random copolymers of ethylene and norbornene, and propylene (PP) (rate of maleic-anhydride graft : 

0. 69 % of the weight)10 % of the weight which carried out graft denaturation by the maleic anhydride. 
The retention 1 and 2 of the surface density of charge of the obtained electret was measured like the 
example 1 . Consequently, it turns out that the retention of the surface density of charge under an 
elevated temperature is high. A result is shown in Table 1 . 

[0143] (Example 6) The electret was manufactured like the example 1 using the resin constituent which 
consists of 75 % of the weight of ETCD-A, and 25 % of the weight (0.69 % of the weight of rates of a 
maleic-anhydride graft) of ETCD-A which carried out graft denaturation by the maleic anhydride. The 
retention 1 and 2 of the surface density of charge of the obtained electret was measured like the example 

1 . Consequently, it turns out that the retention of the surface density of charge under an elevated 
temperature is high. A result is shown in Table 1. 

[0144] (Example 3 of comparison) The electret was manufactured like the example 1 except having used 
only polypropylene (MFR:0.5g/10min). The retention 1 and 2 of the surface density of charge of the 
obtained electret was measured like the example 1. Consequently, it turns out that the retention of the 
surface density of charge under an elevated temperature is low. A result is shown in Table 1. 
[0145] 
[Table 1] 
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[0146] (Example 7) 

(A) the ethylene and tetracyclo [which have the following physical properties — 4. — random-copolymer 
[ with 4.0.12, 5.17 ? and 10]-3-dodecen ] (this is abbreviated to ETCD-B below): (specific gravity 1.04 
(ASTM D792) -) MFR150g / 10 minutes (ASTM D1238, 260 degrees C), 97 % of the weight of Tgl20 
degrees C, (B) ETCD-B (0.69 % of the weight of rates of maleic-anhydride graft denaturation) which 
carried out graft denaturation by the maleic anhydride as a denaturation high molecular compound was 
mixed with the tumbler blender, and the resin constituent was prepared. The obtained resin constituent is 
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inserted in the single screw extruder of 65mmphi, and melting is carried out at 350 degrees C, while 
extruding by the discharge quantity of 20 kg/hr from the die for a melt blow connected at the nose of 
cam of an extruder, it takes over, and it is speed 13 m/min. It fabricated to the melt blow nonwoven 
fabric by taking over, the die width of face of the used die for a melt blow — 1 .3m — it is ~ a die full — 
crossing - fabrication of two trains - opening of the hole is carried out Moreover, 320-degree C heating 
air was poured into the die for a melt blow by the flow rate of 500m3/hr. 

[0147] the thickness of the melt blow nonwoven fabric obtained as mentioned above — 0.25mm » it is — 
the amount of eyes - 20 g/m2 it i s — bulk density — 0.085 g/cm3 it was . Moreover, it was 4 
micrometers, when the fiber which constitutes this nonwoven fabric was observed under the microscope 
and the diameter of average fiber was measured. The limiting viscosity [eta] of the resin which forms 
fiber was 0.37 dl/g. 

[0148] It is the nonwoven fabric obtained above while impressing -18kV direct current voltage to the 
electrode of composition of that the needlelike electrode was arranged by two trains at intervals of 
12mm in the length direction 20 m/min It was made to pass continuously at speed and the nonwoven 
fabric was electret-ized. the place which measured the amount of average surface charges of the 
obtained electret (nonwoven fabric) — 1.2x10-9 C/cm2 it was . In addition, this amount of average 
surface charges uses the same surface-density-of-charge measuring device as an example 1, and is 2 an 
area of 1cm. The electrode probe was contacted to the nonwoven face side, and was measured. 
[0149] Five 30x30cm samples were started from this electret (nonwoven fabric), it considered as the 
filter, and the collection efficiency was measured according to the following method, moreover, this 
filter — the constant temperature of the temperature of 80 degrees C, and 90% of humidity after 
putting into a constant humidity layer and carrying out [ 24-hour ] conditioning in the interior of a room 
of ejection, the temperature of 23 degrees C, and 50% of humidity for 1 hour, the collection efficiency 
was measured similarly The measurement result displayed each time with the measured value of five 
pieces. A result is shown in Table 2. 

[0150] [Measurement of a collection efficiency] The collection efficiency was measured using the 
equipment in which an outline is shown to drawing 1 . First, while supplying the NaCl particle (particle 
size : 0.3 micrometers) from the aerosol generating machine (Japanese science industrial company 
make) 1, the pure air which let the air filter 2 pass was supplied to the chamber 3. After the NaCl 
particle concentration in a chamber 3 turned into fixed concentration (two to 6x106 pieces), the blower 4 
was operated, and the gas in a chamber 3 was attracted while the flow control bulb 6 adjusted the flow 
rate through the distribution channel 5. When the velocity of circulation measured by the current meter 7 
turned into constant speed (0.5 m/sec), the NaCl particle concentration Cin and Cout in the upstream and 
downstream of the electret filter 8 which were arranged in the distribution channel 5 and which are the 
measuring object were measured, respectively with the particle counters (the Rion make, KC-01B) 9a 
and 9b. The collection efficiency was computed based on the following formula. Moreover, the pressure 
loss (mmAg) at this time was measured by the differential pressure gage 10. 
Collection-efficiency =[l-(Cout/Cin)] xlOO (%) 

[0151] (Example 8) In the example 7, except having changed the compounding ratio of (A)/(B) into 
95/5, the electret-ized nonwoven fabric was manufactured like the example 7, and the filter was created 
further. 0.40 dl/g and the diameter of average fiber of the limiting viscosity [eta] of the resin with which, 
as for the bulk density of the obtained filter, 0.091 g/cm3 and average surface density of charge form 
1.4x10 - 9C /of 2 and fiber cm were 4 micrometers. The collection efficiency of this filter was measured 
like the example 7. A result is shown in Table 2. 

[0152] (Example 4 of comparison) In the example 7, not using the denaturation high molecular 
compound (B), the electret-ized nonwoven fabric was manufactured like the example 1, and the filter 
was further created except having used only ETCD-B as a resin of (A). 0.40 dl/g and the diameter of 
average fiber of the limiting viscosity [eta] of the resin with which, as for the bulk density of the 
obtained filter, 0.086 g/cm3 and average surface density of charge form 0.9x10 - 9C /of 2 and fiber cm 
were 4 micrometers. The collection efficiency of this filter was measured like the example 7. A result is 
shown in Table 2. 
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[0153] (Example 5 of comparison) It sets in the example 7 and they are MFR800g / [ polypropylene 
[specific gravity 0.91 (D792) and ] 10 minutes (except having used the resin constituent which becomes 
ASTM D1238 and 230 degrees C] 97 % of the weight from 3 % of the weight (2.7 % of the weight of 
rates of a maleic-anhydride graft) of maleic-anhydride graft denaturation polypropylene, the electret- 
ized nonwoven fabric was manufactured like the example 1, and the filter was created further.). 0.58 dl/g 
and the diameter of average fiber of the limiting viscosity [eta] of the resin with which, as for the bulk 
density of the obtained filter, 0.085 g/cm3 and average surface density of charge form 1.2x10 - 9C /of 2 
and fiber cm were 4 micrometers. The collection efficiency of this filter was measured like the example 
7. A result is shown in Table 2. 

[0154] (Example 6 of comparison) In the example 7, except that it replaced with the resin constituent 
and polypropylene [specific gravity 0.91 (D792) and MFR used only 800g / 10 minute (ASTM D 1238, 
230 degrees C)], the electret-ized nonwoven fabric was manufactured like the example 1, and the filter 
was created further. 0.60 dl/g and the diameter of average fiber of the limiting viscosity [eta] of the resin 
with which, as for the bulk density of the obtained filter, 0.086 g/cm3 and average surface density of 
charge form 0.9x10 - 9C /of 2 and fiber cm were 4 micrometers. The collection efficiency of this filter 
was measured like the example 7. A result is shown in Table 2. 
[0155] 
[Table 2] 
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[0156] 

[Effect of the Invention] Various performances, such as the electret of this invention having the high 
density of electric charge also under ordinary temperature or an elevated temperature, and excelling in 
the maintenance nature of the surface density of charge, are good electrets. 



[Translation done.] 
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a (I) T3c£*lSSt#:fU7^> (a) *5<ktf/3;fc 
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aMBWfcru7/>*tn& (a) ©aefioiBcttfflLfc 

OtBt«l«*P7-< - > (a) ifctt (b) (5t 

(i) *fci4 (id ) ££#fiS£-tt*;i£i;:«t»ms 

#*U7>rXte,£tfX7U>£&^j&#£T£tef;:v a 

-*\/74>z%&<Dmfrt>tifc\,->mw~c@.%-rzzt 

o-^P7^>iUT«, 7ntfk 
XI- 7*7 X 4 7JU- 1 -77 X 1 -A^-fe 
X 1 -t7f>, 1-7-feX 1-Hx-tX 1-7 
h77-feX 1-^-y-x-feX 1-^-777-feX 1 

[0 0 9 7] l«tU7-f >J*^*^tmcKS^#: 
(i) fcfc^T. x7U-X^r*i4. fi#> 40-9 8 
7f£L<{i5 0-9 0 ; E;P%C0?SHTafe-5. *. 
7c. o-tU7^>0ttiB.ia; 2-50^% 
CD®BT&»7 S^U7^ >W#^fi«, iiflf,- 2- 

2 0tMT?*0, »*U<tt2~l 5^%©«Tfe 

[o 0 9 8] z.<D&nm£fr (i) a, mtsmft*]s7 

-Outfit (A) t*SLT, >77K^ia« (Tg) 

.a*oiCBnF» ff*L<ii- 1 cc^Trofe^T^o. 1 

3 5'C©'5 i *U>*Til3£-Lfc*Ett* [jj] 1 
fit, 0. 0 1-1 0 d 1/g, $?$L<140. 8~7d 
l/g©=b©T*-5. Sfc. COSfcKfi^-ft (i) li, 

xKHjffticionft'ufcjsafldE*!. a*, o-io 

0$L<ttO~7^ #C»SU<tt0-5 56©« 

[0 0 9 9] (i) #ffBB6 0- 1 6 8 

7 0 8 4?&tti #09886 1 -1 2 0 8 1 6*f&?§, ftW 
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6'^4i*. #§8113 6 1 -2 7 1 3 0 8*§&?g, #0893 6 
1 -2 7 2 2 1 6^*8, #Hra6 2-2 5 2406f 
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Tv»a*ttK:i£v». ms.K&frzmftLTm&tzz.t 
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(i I) f4, ^<t^210o-tl/7^>*6& 
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[0 10 2] If !/>• a-tl/7^>^#$i^ 
t5a-tI/70tbTH: 1 a#&$gc3~2 0©*> 

ammtibtu A^wtUT, yptrux i-7x 
i-^^^a-^y^xfcjctfzine©!! 

&3~1 0©o-*U7^->M9F*L^. ' 
[0 10 3] I^U>. a-*l/7^ >ftl^oi 
^>/a-tUy^><D=t)Vit\t, m^, 4 0/6 0 

4 0/6 0~9 0/1 OT^-S Jli^ 
#$L<, a-^l^7Y>*^a4^±T*-5^-&(c 
it, 50/5 0-9 5/5 U>. 
[0 10 4] yptru-x o-tU7>f>*l^M« 
^■r5a-^-U7^>tLT«. iia^ic4~2 0» 

;U-1--7*t->. 1-MHrX l-^-rX l 
^^©a-^y^Xfcitfciftsog^^tf.s 

c:ne>cD*-efc, fttc^ifsgu-i o© 

[0 10 5] ^D7*Dei">- a-tl/7^>#l^ 
IC*3lt57'PtfU>/a-^V7^ >©*;Hfctt,, ffi 
'#» 5 0/5 0~9 5/5T&-5. 
[0 10 6] (i i i) o-*>7^-yI>^l 

#fi£# (Mi) iLTtt, X^U>- a-*U7< 
>■ vXXftM-&#:iA. ^PfcfU> . a -tl/7^> 

[0 10 7] CttS©£a£#:*A£8§j£-r.5a-*^ 
7^>iLTt4 v 0yA«, *Ui§ft3~20 i7u\LVy 
■a-tl^7^>©«^ii4~2 0) Oo-tP7^ 

x ^mz\t. yptfpx i -y>x i -^>x 

X 4 i — ^xfx l -A.+-fe>, i 

^ne©«^Tli. ^*Jl?i!c3~10© 

[oio8] sfc. -nsw^s^^A^^-r^i; 

X^tLtlt 1. 4-'\*-»}-vx>, 

1. 6 -:***->*XX 2-^^-1, 
XX 6-^^-1, 5-A^-^>, 7-^?;u 
-1. 6-^i7^->-x>^ro?g«#^ es ; x>i - >i7D 

A*-y-Xtx -x>^P^>*i;xx *y;iorh?fc 
Kp-fXxX 5-tfx;w;M0Mix 5-ifUf 
>-2-/jntf;i,*x 5 -*^u->- 2 -y;t,#;p* 
X 5-i'y7aeU7 ; >-2-y;^;u*>, 6 -i; 
□ □ / - 5 - -f v f a ^x;p - 2 - j >% 
®»tt*#fi-;>xx 2. 3-^vy Dtri j^ > _5 



^ #B§¥8-4 12 60 

45 

>- 5 -y;^;^x 2 -yn^-^- 2, 2-yju 
[0 109] uOXfl/>.a-tI/7-f>-yI>* 
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S. 
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»«*U7Y>*I1MI (A) *«fcoqtttK»^ 
(B) «^(CffiCD^||g^i2#LT. mttVU 
>*mm (A) ttefD^JiicioT^UT-TP'fS:^ 
^f§«^ KfiO^ffittT, 85f2 (1 7) &KS3# 
(i ) ~ (v ) * ttffltSif jcfi, ^©^Hfit#: 



4? 

T, aUt. 5-15 08*15, Jff*K«5~10 0fi 
ftgB. #l:»tL<lJlO~8 0 a*8SOf!l^T^ffl-r 

[oii6] mmm^uy^> 
mm (a) ,' <b> jwi:, &gic 

jsct. SEsm e^tf. s*asea,-* 

to 1 1 7] ^o8*m^«jcD©igtt, m&vny 
mm (a) &$mt^ (b) . ^^otic 

•5. 

CO 1 18] *&W<»X.\s>; hVy Hi. COgffliffififc 
-5. 

[0 1 19] XU-* KUy MfcMi. &\Z®!&t£n 

f*;£& (11/? bnxt^ buy Htm ;.rM*>m 
^SUftLTXl^ h Uy Htr-S^ii (7->**XU 

i'^-^tt) ^cf^fjfens. 
&vtmmMr&&, a n i-wM&nts. o ismts. mums 

[0 12 0] #3S$!©xi^>u.y Hi. 0U;tfi. zin 
^-iS:«tc:J;oTiJjg$n^fecoo^ a#. ioxi 
0- s ~50xiO-'C/cm J mm. #$L<}i2 0x 
1 0 " s ~ 4 0 X 1 0 " » C / c m ! ISClItif f$ 40 

[0 12 1] *fl^OXUi7 S4r©^S8t 

-K if it. *®tf$®ffl> ©^sgi-f -5 
[0122] fctAiistiiacD©igiia^^f,^$n5 

T^SXl/7 hl-7 h^T^tlJ. ^;n>7P-j4, 



#H¥8-4 12 60 

LT^^T^en^^ars-xu-^ si^y hft-r-s^t 

#$f£LK KTfc^^hT'n-st.fcOxPir hl^y 
[0 12 3] *r«fl§MJ««j$lftll«|^i-[^|&tTiD 

at. mm\it, mmmtfmmzzoT&frrmifrr 

U&&-Zff oZ.£iim£V<. 3^2 0 0~4 0 cc^ 
\Z2 2 0-3 8 0"C©&gTiCfr3 dt^^tK 

[012 4] *;Ph7n-fflW<o^<«ti. a#, i 

0 0 0-200 OmmT* D iLTtt. *rV>fti$W y-f 
fflZi*£®.<DmH*:GVXtS*), a#. 8 0 0-300 
0 j@©?L#??I£5ftTU*. ^OJLWgtt. SS0. 5 
^3 mrnilTW. i§fit£*l£«fliiS?tli. dcoy-f^sa 
#10-13 0kg/hrSS<DBtai»Tffaj$n-5 £ 

to i 2 5] -®J;5ic^-<*^ifai$nfc{SiaH^iig 
mt, &m<Diia&MfrMtmte-fz>z:t\z&o. ftMZ 
nztt*\z®i!Aftmx\*77 bznmm&jjmzsiz 
Mi*2nT®mm<-£*>iz%im{t2n. wm^mmm 
m\zB$.?inz>. ®mm\zmf&%&ffi.**kmz\z\t. 

XT*oTfe«tVi. SfcDn^^<DSS«. a«2o 
0-3 6 0 , C#tC2 3 0-3 3 OVC&Z Z\tt>m$. L 
K IW^kfriSli, . a* 1 0 0-3 5 0 0mVbr#l: 
2 0 0-3 2 0 0m s /hr©iS4Tq)c#tt-g)^t^a* 

[o 1 2 6] tmowMtt^mmmmz. &^-?£nm 
^.«x^>ux. ^ux^^^t'T^^n^giiji 

iS^€-fflV^-5Ci:^T#?>. *j&ft«§ttfitt, a^5 
-1 0 0 g/m j «fill 0-8 0g/m 2 T*5^t*ta 

0. 5-1 0tfm#!ll~6x*m, 
^IS^Ii5 0-4 0 OmmggTi&Sdtj&taSL^. 
cco^^HSli. (5 0 
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Mtt&£©®tf>£> 0.05-0.40 g/cm'#t0. 0 

6-o. 2 0g/ctf-?&zz.tit><m$.\s\,\^mi6<Dm 

0. l~5mm#|;0. 1~0. 6mmX$>ZZ.tffM£. 

^tm*Mfctz>®mm.mi mm) omimm 

[*)] 14. 0.3 0~0.4 0dl/gT£-5C:i*tMSL 
[0 12 7] *%WiZ%Z>XUi?b\/yb\i.. C(0«t5 JO 
l" >y hftfflgfS £ t K«fc 0 ?§ fctlS. fclAtf, 

ft&ts.a\zi:oTm%miR.i£tizi!)K n&mmm<2 o 
~- 3 o k vtDmmmz^mmz^m-r^^tim^ 

>-yhO^^Em^S (*) S^O. 5~5X 
10-"C /cm 2 SSTifeSCt^M^L # 

[0 1 2 8] *^fC^Xl^i? hl^«y Mi. ^OSS 
^•5 w©£5fctoI£^11SfCliM3£]I& 

^sn^n-c^s turn s lk fctauiii. -t?iji 
fi^>f i/7i'i'-h, nd>, #u twists t* 

[0 12 9] *%W<DXU?bUy Mi. iS^B«^f 50 

-s. mz, xr-yj )i9-mzm^*>n%3iv>7bv 

[0130] mz*%W\z&zx h v v haq^f&fij 
frt>Ml£$tlT^Zi§&iZte, EiITICiStt^ 

-2—&&tf&mmKi<Dx7-7 j )\,?-tLxftm\z 
m^znz. ztzzoxutbuyh «. m 
*ttti icgnr n 5 <d x-? x ? t LT&mmmm l x t> 

&m\ZR\,*Z>ZttfXZ5. 
[0 1 3 1] 



#R§¥8-4 12 60 
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*%m*z.nt>mmMiz£r>mfe2n5>b<D-z 
to 13 2] (mmmi) xru>£rh 7^20(4. 

4.0.P,M' -]-3-HTt> (TCDtBSf) t©7> 

^a#«&# <#:?x<g&i&g (T g ) 8ot\ its 

1.0 2, MFR (ASTM D1 2 3 8) : 40g/ 
10m in (£tT £ 0>&fi T C D - A <hBS"t") 9 

5 mm& t v i/ -r ^ ^ 7 ^ § ,j -? 

SO 5 MgB£. mmiZ. Pg : 4 0 mm<f><Dff£H*i 
(B*Sf8»fS. L/D = 4 0) tCtt«&LT2 5 0t:T 

[0 13 3] »Snfc«Mg^t".y <>71^-/3 
>7J)IA>&M® (MZmft (m §J % 3 0mm « if m 
8. 8 Omm*^) K&j&LT. fifej&fi£ : 2 5 0 
*C, If/iil^^iJ a-iiiEt : 5 4 r vm<Df£M4kft-c 
•*»U #r& : 1 1 Omm. JP£ : 3 0 /im©7 j )VA 

[0 134] ^©7yMA^, 80mmX2 2 0mm 

(8iji^i/->^3>f/Hx (tt) my \zmkhtzu#i 
«® t x x > i/ x «7- xmffi^ 6>>S -5 m^EPinsg© 
7-X«g±ic:e-a-, iiS2 5 , C, mjE-7Kv;^« 
^W3 0g>. «SFflKSIl OmmCD^T^mSSrfT 
■otz. Mffi€:7;^X"7i.teTvH-hLT^F 
^^^ffim^^^^fc^, ^® -(»2 5*C) T(C1I^ 

[0 13 5] $SK> CWX^^h^y jg^6 o 

■c. i$ttmm8 o %iz&?tzmmmmm (mrnxuft®. 
lhl-1 1 1) mz2mm»mb^ zuzx-ft 
mv. &ffimffi&mmm®\z&r). 2 4mm&mwi<D& 
mmffiwmzfflfeLfz. z\<7)2 4®ffl&m®(»mmwM 

«)] x 1 0 0 (%) 

[0 13 6] Hflllr. XUfbUy J&S8 0"C, 
18*fSg9 0%{C«ofcfIfitIStS (ffl»#|g^LH 
L-l 1 1) |*gfC2 4l$ffl|$fiU SM*T?&aitv S 

moaffimm&mtfrz, mm^izbrz^xmmmm 
<D&&&2z#sf>fc. *<d%%, nsmTxammm® 
m<Dmmm^z:tm?rz. 1 ic^-r. 
[0137] ut&m 1 > nmw 1 t«ub ttzx?u> 

t mfc* U 7 > i ©*a^ftT * E T C D - AO* 
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[0 1 3 8] (Jtfifl2) SMfctl^^JRlM&fcftfc 
91:. #'J^Dtfl/> (MFR:0. 5 g/1 0m i 
n) 9 5MX*JBV>fc£Wtt. 'gUgffl £H*fcLT 

TWfcUfc. ^©££, »aTT©^ffi«ffiS&g©«8 

[0 13 9] (ft»0J2) ETCD-A9 Oaft%£> 

>K^77h^:2. 2 2aft%) 1 oaS%ij&>e>& 

yh^KiSbfc. HSKfexi/iSr hU-y h©^®affi® 
1 £J:tf2 SHJgfc! 1 iff? «fc bTSJjg L 

[0140] mmw3) etcd9 5mm%t, m* 

■?H>8T?^77hjttl/fcETCD-A (jSzKTU iO 
-f>^77h$: 0. 692*%) 5a&%£*&ft 

m<D&ft& i&£&2 *nmm itmwz vrmfe l 

[0 14 1] (HJSW4) ETCD-A? 0Bft%i, 
«*VK>ST^7 7 h*ttb&ETCD-A <«S* 
VW>S^77h$0. 6 9115S) 10 



(27) ^ggip8-4 12 60 

1 *5«fctf 2 S&Jgflf 1 tW«C LT$1£ 

[0 14 2] (HSSM5) x^W>tyjW«jp*>io 
9 (Tg8.0t. M1. 0 2, MFR 
(ASTM D1 2 38) : 4 0 g/1 0m i n) 9 0 

aa%t, i*7K>»T^77h»tfc7Dti/ 

> (P P) (i*7W>i^77h$: 0. 6 9 fift 

%) i om*%t&p>uzmmf8,itozmi*T* nnm 
io -liWfluctTxu^M^y'htiesLfc. *#e>nfcx 
xstvvvY <7>mwmfi®mv>&ftm n$£zt2 suss 

[0 14 3] (MMffl 6) ETCD-A7 5 Mft % t» 
M*7K>iT?77HEttt/&ETGD-A 
■7H>S^77K$0. 6 9Bft%) 2 5Bft*t75> 

hU'7 h£&i£Lfc. mZfttzXUZ hUy 
^f«S©«J#^ 1 *5«J:tf 2 £HJS0i| 1 tH^ir LXSHfc 
Lfc. ^-©£j^ iUaTT<7JSS«^fSScD^$^ili 

^ z. ttm^fc. . «gx£3t i kjk-t. 

[0 14 4] <tfc«fl|3) J*U7oKU> (MFR: 
0. 5g/10min) ©*.«fflWfc£Wtt, 3X091 ' 
tl^lCUTXl^hl/y h£S2iSL£. Sen^XU 
"9hUv h©S85«??SK©«fiMlU:fci:tf2£, SlJg 

[0145] 
[^1] 



(28) 
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C0 14 6] &K0I7) 

(A) TiBttftS:l-r-5X5 1 U>t5 : -h5">^n[4.4. 
0.P-«.l'.>»]-3-l«7 ! -fe>tO9>^A*M^ («T 
cn&ET CD-Bt*t) : (Ml.0 4 (AST 
M D7 9 2) . MFR.15 0g/10» (ASTM D 
1 2 3 8, 260-0. Tg 1 2 0-C) 9 7M&96t, 

(B) tbTCDMTK.-VU'f yWQfv 
7hEttl/fcETCD-B m*.-?W(>mtfy7b%. 

te$o.6 9M%) t£» ^>^7-^i^>y--eig 
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2 Okg/hrOtttBSTjfiHtitfelC^OSSl 3m 

/Bin •csmsztiz&vtji'hT'u-^mimzmi, 

&. * » K -ffl y< (D^-i mt 1 . 3 m? 

fcO, ^-f±itS{rt>^oT2?iJ©^?L^BBP$nTVi 

*fc/;PK^D-ffly-f let*, 3 2oroios»a» 

£500 mVhrCDiffiffiT&ALfc. 

[0147] ±n<D&o\zLTn*>ntz*)ib-7a-jf 

l$tftf>JP$KO. 2 5mmT*0, SttSlJ2 0g/m 
2 g^gttO. 0 8 5 g/cni 3 T&ofc. *fc 
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^M^LTztZ.^. 4(imT*^)5;. Wm&l&f&tZ 
«Ht©SilS*!iS [tj] li0.3 7dl/gT*-3fc. 
[0 14 8] $M£«l7l*fi£#|pjK: 1 2mmK^T2JiJ 
{CgB?*l3nfc$j£©«ffilC\ - 1 8 k V<DitSlt«ffi£Bl 
flnL&#e>, ifBTft&nfc^afofrfc, 2 Om/min CD 

hit, mznitxu? hisyh (*«&&) <D¥-t$mwm 
nm^m^vtztz.^. 1.2x1 o- s 7-a>/cm 5 
■v$>?tz. ts.&z.<D¥-i%&wnmm\tnMMi tmm® 
&mmffi&&mfe%m$:m^T. 1 cm 3 ©m®7"n 

[0 14 9] £©Xl>7ht^;/h A^30X 
3 OcB©aa&£5ftWDajLT7^*-<!;U TIB© 

iassot:. a«9 0 %cottiafi®iirAnT 

2 4iRf, &?)mU jag2 3'C, S«5 0%©§|^ 

[0150] c»*^©sj^] 0 1 

(B*^#lHa® l*»6N.aC 16? (&g: 0. 
3um) fcflW&fSifbfc. I7-7-fM-2$l 

fifflNaC (2-6X1 0 6 1S) 

<hfcoifc&. 7n7-4£ffEI)£-&T. 3^>7N*-3fl 

©m#£> sijiS»5*jii;T8iEawiain;p^6TaEfi 

(0. 5m/sec) tftofcRl:. 
S5iiSK5(CE^L>i, $l£*frS&Tfc-5XU7 hUy h 
7vr^^-8 0±j^M*cbtTf^!ltC*(t'5>NaC ltt 
;?iigC i n£<fctfCou t£, /1— i'J^^V^ 
- (U*>a®!. KC-0 1B) 9 afc«fctf9bK:J;o 

t, -tn-enautLfc. rmmzm^rmM^m^n 

fflLfc. ^ ©££©£#«£ (ramAg) £MJE 

li^W= [1 - (Cout /Cin) ] x 1 0 0 (%) 

[0151] mmms) mmmnz&^x. (a> / 

<B) »B&tt*9 5/5K«Ebfc£J0M;J:. HSS097 
tl^SlCLTXl^ M^y Mfc*ttfir«M8U $£tc 



(29) ftW¥8-4 12 60 

0.091 g/cm 3 , WtIlf^SHl.4Xl O 9 
?-D>/cm 3 . 8*£»|frrSttI8©ffi|gS|ft& Cn] 
tt0.4 0dl/g, ¥i$mm&lt4 umV&otz. d© 

•74 fr9-<Dm&®&znmw7 tmmtzvxm%.L 

ft. 2 K^f . 

[0 15 2] 0t*MI4).*ll«|7lC*V>T,' 
^Hfc-&$& (B) (A) ©gflgtLTETCD 

io tz. mzntcyj )U9-<Dm®mto. o 8 6 g / c 

m 3 . ¥^Sm^S«0. 9X 1 0 -*i7-u>/c 

id 3 . si36*jg^r««f]ii©ais«fffi Ctj] fio.4 0di 

/gv ¥i§f8*t&«4itimT&ofc. £©.7* ;W*-© 

[0 1 5 3] Ofci&0i|5) $ttfl 7 £SV>tV #<J7*D 
eu> Cifcfi0.9 1 (D7 9 2) MFR80 0g/l 
Oft (ASTM D l 2 3 8, 2 3 0t] 9 7 fi*% 

z®m&f8.®£mwzM\-\z, nmmitmmzLxx. 

/Sbfc. #snfc7^*-©&ffigfco. o 8 5 g/c 
m 3 . ^mmnmmmti. 2xi o 9-a>/c 

m 2 , 88£^-*S8fj|1i©ffil88if£ [tj] 110. 5 8dl 
/g, ¥itliill4( t mT*o/c Z\(D7J)l?-<D 

[0 15 4] (Jtt*fl6) *««r.7 C*V»T. fcMgfcfiS 
50 ftKftAT. ^'J7*Ptf^> (Jt20.9 1 (D79 
2) . MFR#8 0 0 g/1 0# (ASTM D 12 

3 8, 2 3 Ot:) ] ©**ffl^fc£Wtt. *)tm&n 

)i5>-*tt&LLfz. ®*>ntz7 j )i?-<Dmmm\$o . 

0 8 6 g/ciD 5 , ¥^If^gS0. 9X10- s 7 

-□>/cm 3 . tm*Mi&tzi8m<Dmmti& m « 

0. 6 Odl/g, ¥^^gf44umT*-Dfc. Cl©7 

4 ^^-©««a^*HJ6«fil 7 £H«fc LX»fc L Ac. 

40 [0155] 
[^2] 
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(30) 
g 2 



#W¥8-4 12 6 0 
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Sftft 






arc. mm 2*uft 


100 t, 24hrtt 


*KMT 


(A) ETCD-8/ 

(B) «*7l/>Ofi«ttETCD-B 


9 7/3 


67.5 


65.2 


58.9 


%K9I 8 


(A) ETCD-B/ 

(B) **-7t/4V««ttETCD-B 


9 5/5 


68.8 


67-2 


61.2 




(A) ETCD-B<0* 




64.2 


58.2 


42.0 


ttf8M5 




9T/3 


6a 2 


60.2 


44.2 




PP0* 




45.4 


22.5 


20.5 



ETCO-B : ifUVtf h°3i>>>a Ky-feViCSV^AfcMfett: 
PP :W?at>l>> 
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